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downward and the half- spherical shape recessed upward. 



PURPOSE: To prevent the intrusion of foams into a 
chamber at the time of setting and removing an ink 
cartridge and carry out the printing of high reliability by 
providing a valve means in which a connecting section is 
opened by inserting an ink jet feed pipe into the 
connecting section to communicate a printing head with 
a second chamber. 

CONSTITUTION: A valve 18 is pressed by an end of a 
feed pipe 2 and distorted to eliminate a space between 
the valve 18 and the end of the feed pipe 2. As the shape 
of a packing 1 9 corresponds to the shape of the end of 
the feed pipe 2, no air remains in the vicinity of the valve 
18 and the feed pipe 2, and the intrusion of foams into a 
chamber 1 3 of an ink cartridge 1 1 is not generated. The 
tapered shape of the end of the feed pipe 2 corresponds 
to the tapered shape of an opening on the lower section 
of the packing 19, while the lower section of the valve 18 
and the upper section of the packing 19 are formed 
respectively into the half-spherical shape protruded 
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Machine English Translation of JP 08-183185 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Casing which has the 1st chamber and 2nd chamber which are the ink cartridge with 
which the print head which has the delivery pipe which receives supply of ink is equipped, are 
open for free passage through a free passage hole, and store ink, It is prepared in the 2nd 
chamber and has this delivery pipe and a connectable connection, this - the porous body for 
being prepared in the 1st chamber and holding ink with negative pressure — this — this 
connection Usually, the ink cartridge which has a valve means to have closed, to open if this 
delivery pipe is inserted in this connection, and to open this print head and this 2nd chamber for 
free passage. 

[Claim 2] The part in contact with said delivery pipe of said valve means is an ink cartridge 
according to claim 1 which has the configuration which a clearance does not produce in the 
condition that this delivery pipe contacts this valve means. 

[Claim 3] For the valve which has the shape of a hemihedry globular form of a convex in the 
wearing direction over the print head of an ink cartridge, and this wearing direction, said valve 
means is an ink cartridge according to claim 1 or 2 which consists of packing which has the 
spherical-surface configuration of concave in an opposite direction, and a spring which forces 
this valve in the wearing direction to this packing. 

[Claim 4] Said valve means is an ink cartridge according to claim 1 or 2 which consists of the 
valve which has the shape of a hemihedry globular form of a convex in the wearing direction 
over the print head of an ink cartridge, an O ring, and a spring which forces this valve in the 
wearing direction to this O ring. 

[Claim 5] Said valve and said packing, or said O ring is an ink cartridge according to claim 3 or 
4 which a degree of hardness becomes from the spring material which is 40 - 70 degrees, 
respectively. 

[Claim 6] It is an ink cartridge given in any 1 term among claims 1-5 further equipped with two 

or more electrodes prepared in said 2nd chamber in order to detect the residue of ink. 

[Claim 7] It is an ink cartridge given in any 1 term among claims 1 -5 which compensate with the 

fall of the negative pressure holding power of the ink by said porous body accompanying [ have 

further the passage which an end connects with said 1st chamber and the other end connects to 

said 2nd chamber, and the filter member prepared in the other end of this passage, and ] 

reduction of the residue of ink in this filter member according to the meniscus force. 

[Claim 8] The end of said passage is an ink cartridge according to claim 7 in which the other end 

carries out opening in this predetermined direction and which carries out opening in the 

predetermined direction opposite to the wearing direction over the print head of an ink cartridge, 

and connects with said 1st chamber, and it connects to said 2nd chamber. 

[Claim 9] Said filter member is an ink cartridge according to claim 7 or 8 which a mesh becomes 
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from the ingredient of #30-#800. 

[Claim 10] Said filter member is an ink cartridge given in any 1 term among claims 7-9 which a 
contact angle with ink becomes from the ingredient of 5 times or more. 
[Claim 1 1] It is an ink cartridge given in any 1 term among claims 7-10 further equipped with 
two or more electrodes prepared in said 2nd chamber in order to detect the residue of ink. 
[Claim 12] the ink of sufficient amount to perform at least 1-page printing in said 2nd chamber 
remains in the condition that said electrode detects an ink piece — as — this — the ink cartridge 
according to claim 1 1 arranged in the predetermined location in the 2nd chamber. 
[Claim 13] It is the print head of the ink jet printer with which it is equipped with the ink 
cartridge which has casing which has the chamber which stores ink, and the connection which it 
was prepared in this chamber and has usually been closed. The delivery pipe which is inserted in 
these connection circles of this ink cartridge, and receives supply of ink, It has a nozzle and the 
regurgitation energy generation component which carries out the regurgitation of the ink 
supplied from this delivery pipe through this nozzle. This delivery pipe The print head which has 
the point of the configuration which does not produce a clearance where this connection is 
contacted, and 1 or two or more holes which carry out opening into this chamber in the condition 
of it having been prepared in this point and having been inserted in these connection circles. 
[Claim 14] Casing which has the chamber which is mountable/dismountable and stores ink to a 
print head, It is an ink jet printer using the ink cartridge which has the connection which it was 
prepared in this chamber and has usually been closed. A carrier, It has the head section which it 
is attached in this carrier and driven with this carrier. This head section It consists of 1 or two or 
more print heads. Each print head The delivery pipe which is inserted in these connection circles 
of this ink cartridge, and receives supply of ink, It has a nozzle and the regurgitation energy 
generation component which carries out the regurgitation of the ink supplied from this delivery 
pipe through this nozzle. This delivery pipe The ink jet printer which has the point of the 
configuration which does not produce a clearance where this connection is contacted, and 1 or 
two or more holes which carry out opening into this chamber in the condition of it having been 
prepared in this point and having been inserted in these connection circles. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink card ridge, a print head, and an ink jet 
printer, especially relates to the print head and ink jet printer using the ink cartridge in which 
desorption is possible, and such an ink cartridge to the print head of an ink jet printer. 
[0002] 

[Description of the Prior Art] In an ink jet printer, if ink goes out, printing becomes impossible 
almost momentarily and the so-called dot omission will be started. Then, the residue of ink is 
always detected, and while suspending printing actuation of an ink jet printer before a dot 
omission occurs, it is necessary to generate the alarm which demands a supplement of ink from a 
user. In addition, as the detection approach of the residue of ink, the electrode of a pair is 
prepared in the ink tank which stores ink, a pulse voltage is impressed so that electrolysis may 
not be caused between two electrodes, and there is the approach of detecting the residue of ink 
under supervising resistance change. 
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[0003] A supplement of ink has troublesome actuation and it is desirable to use the method 
which exchanges the ink cartridge itself which will contain ink if the above-mentioned alarm is 
generated also from the field of the running cost of an ink jet printer. The thing of various 
configurations is proposed as such an ink cartridge. 

[0004] Drawin g 12 i s the side elevation showing an example of the conventional ink cartridge 
with a print head, and only the ink cartridge in the said drawing is shown by the cross section 
which removed a part for the upper part. In drawing 12 , a print head 501 has the ink needle 503. 
On the other hand, an ink cartridge 502 has the sponge 506 for generating negative pressure to an 
elastic member 504, ink 505, and ink 505. It is equipped with an ink cartridge 502 to a print head 
501 so that an elastic member 504 may shoot through with the ink needle 503 of a print head 
501, and it has structure removed from a print head 501 by actuation contrary to this. 
[0005] In anticipated use, an ink cartridge 502 is removed, only when ink goes out and it is 
exchanged for a new ink cartridge. However, it may mistake, if an ink cartridge 502 is 
exchanged or ink has run out accidentally by a certain reason, in order to use the ink of a color in 
which users differ, and an ink cartridge 502 may be removed. Moreover, in case a user performs 
maintenance, such as cleaning of the print head 501 circumference of an ink jet printer, by 
himself, also when removing an ink cartridge 502, it thinks. 

[0006] When the ink in an ink cartridge 502 removes an ink cartridge 502 from a print head 501 
in the condition of having not run out yet, it will be used again, equipping a print head 501 with 
this same ink cartridge 502. However, after removing an ink cartridge 502 from a print head 501 
once, when equipping a print head 501 again, after the path of the ink between a print head 501 
and an ink cartridge 502 is severed once, it will be open for free passage again. For this reason, 
in case the ink needle 503 penetrates an elastic member 504 again, invasion of the air bubbles 
from the path of the above-mentioned ink to into into a print head 501 and an ink cartridge 502 is 
not avoided. Even if it is the air bubbles which invaded in the ink cartridge 502, if it is left, any 
will invade in a print head 501. 
[0007] 

[Problem(s) to be Solved by the Invention] If air bubbles invade in a print head 501, a dot 
omission will be started at a certain time. Then, the protection feature of the print head 501 
called a backup unit is prepared, in order to prevent a dot omission, a backup unit is used and air 
bubbles are made to attract and discharge from the nozzle of a print head 501 conventionally. 
However, since ink excessive with a natural thing will also be discharged together in case air 
bubbles are made to discharge from a nozzle, whenever it equipped with the ink cartridge 502, 
using a backup unit had the problem that it was not a best policy in the futility of ink. 
[0008] Moreover, when air bubbles invaded in an ink cartridge 502, air bubbles might contact 
the electrode for detecting the residue of ink, and resistance might change to it. For this reason, 
in spite of having equipped the print head 501 with a new ink cartridge, there was also a problem 
that an ink piece might be detected accidentally. 

[0009] Furthermore, in case an ink cartridge 502 is removed from a print head 501, to take 
measures which ink leakage does not produce is desired. Then, in case this invention removes an 
ink cartridge from a print head, it aims at offering the ink card ridge, print head, and ink jet 
printer which certainly enable prevention of ink leakage, while they enable reliable printing in 
the case of the mount/dismount to the print head of an ink cartridge, as air bubbles do not invade 
in an ink cartridge and a print head. 
[0010] 

[Means for Solving the Problem] The above-mentioned technical problem is an ink cartridge 
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with which the print head which has the delivery pipe which receives supply of ink according to 
claim 1 is equipped. Casing which has the 1st chamber and 2nd chamber which are open for free 
passage through a free passage hole, and store ink, It is prepared in the 2nd chamber and has this 
delivery pipe and a connectable connection, this — the porous body for being prepared in the 1st 
chamber and holding ink with negative pressure — this — this connection Usually, it has closed 
and the ink cartridge which has a valve means to open if this delivery pipe is inserted in this 
connection, and to open this print head and this 2nd chamber for free passage can attain. 
[001 1] In invention according to claim 2, the part in contact with said delivery pipe of said valve 
means has the configuration which a clearance does not produce in the condition that this 
delivery pipe contacts this valve means in invention of claim 1 . In invention according to claim 
3, said valve means consists of packing with which the valve which has the shape of a hemihedry 
globular form of a convex in the wearing direction over the print head of an ink cartridge, and 
this wearing direction have the spherical-surface configuration of concave in an opposite 
direction, and a spring which forces this valve in the wearing direction to this packing in claim 1 
or invention of 2. 

[0012] In invention according to claim 4, said valve means consists of the valve which has the 
shape of a hemihedry globular form of a convex in the wearing direction over the print head of 
an ink cartridge, an O ring, and a spring which forces this valve in the wearing direction to this O 
ring in claim 1 or invention of 2. 

[0013] In invention according to claim 5, said valve and said packing, or said O ring consists of a 
spring material whose degree of hardness is 40 - 70 degrees in claim 3 or invention of 4, 
respectively. In invention according to claim 6, among claims 1-5, in order to detect the residue 
of ink in invention of any 1 term, it had further two or more electrodes prepared in said 2nd 
chamber. 

[0014] At invention according to claim 7, among claims 1-5, in invention of any 1 term, it has 
further the passage which an end connects with said 1st chamber and the other end connects to 
said 2nd chamber, and the filter member prepared in the other end of this passage, and this filter 
member is compensated with the fall of the negative pressure holding power of the ink by said 
porous body accompanying reduction of the residue of ink according to the meniscus force. 
[0015] In invention according to claim 8, in invention of claim 7, opening is carried out in the 
predetermined direction opposite to the wearing direction over the print head of an ink cartridge, 
and it connects with said 1st chamber, and the other end carries out opening of the end of said 
passage in this predetermined direction, and connects it to said 2nd chamber. 
[0016] In invention according to claim 9, as for said filter member, a mesh consists of an 
ingredient of #30-#800 in claim 7 or invention of 8. In invention according to claim 10, as for 
said filter member, a contact angle with ink consists of an ingredient of 5 times or more in 
invention of any 1 term among claims 7-9. 

[0017] In invention according to claim 11, among claims 7-10, in order to detect the residue of 
ink in invention of any 1 term, it had further two or more electrodes prepared in said 2nd 
chamber, by invention according to claim 12, the ink of sufficient amount to perform at least 1- 
page printing in said 2nd chamber remains in the condition that said electrode detects an ink 
piece, in invention of claim 1 1 — as — this — it is arranged in the predetermined location in the 
2nd chamber. 

[0018] Casing which has the chamber in which the above-mentioned technical problem stores 
ink according to claim 13, It is the print head of the ink jet printer with which it is equipped with 
the ink cartridge which has the connection which it was prepared in this chamber and has usually 
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been closed. The delivery pipe which is inserted in these connection circles of this ink cartridge, 
and receives supply of ink, It has a nozzle and the regurgitation energy generation component 
which carries out the regurgitation of the ink supplied from this delivery pipe through this 
nozzle. This delivery pipe The print head which has the point of the configuration which does 
not produce a clearance where this connection is contacted, and 1 or two or more holes which 
carry out opening into this chamber in the condition of it having been prepared in this point and 
having been inserted in these connection circles can also attain. 

[0019] Casing which has the chamber which is mountable/dismountable to a print head 
according to claim 14 as for the above-mentioned technical problem, and stores ink, It is an ink 
jet printer using the ink cartridge which has the connection which it was prepared in this chamber 
and has usually been closed. A carrier, It has the head section which it is attached in this carrier 
and driven with this carrier. This head section It consists of 1 or two or more print heads. Each 
print head The delivery pipe which is inserted in these connection circles of this ink cartridge, 
and receives supply of ink, It has a nozzle and the regurgitation energy generation component 
which carries out the regurgitation of the ink supplied from this delivery pipe through this 
nozzle. This delivery pipe The ink jet printer which has the point of the configuration which does 
not produce a clearance where this connection is contacted, and 1 or two or more holes which 
carry out opening into this chamber in the condition of it having been prepared in this point and 
having been inserted in these connection circles can also attain. 
[0020] 

[Function] Since it can prevent certainly that ink leaks to the exterior of an ink cartridge also in 
case an ink cartridge is removed from a print head while air bubbles can prevent certainly 
invading into an ink cartridge or a print head according to invention according to claim 1 , in case 
a print head is equipped with an ink cartridge, it becomes possible to improve the dependability 
of an ink jet printer. 

[0021] According to invention according to claim 2, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 3, with an easy configuration, in case a print 
head is equipped with an ink cartridge, it can prevent certainly that air bubbles invade into an ink 
cartridge or a print head. 

[0022] According to invention according to claim 4, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 5, it can prevent certainly that a clearance 
occurs in the condition that a delivery pipe contacts a valve means. 

[0023] According to invention according to claim 6, the residue of ink is correctly detectable 
with high dependability. According to invention according to claim 7, even if the residue of ink 
decreases, ink can be held with negative pressure. 

[0024] According to invention according to claim 8, with an easy configuration, even when there 
are few residues of ink, ink can be held with negative pressure. According to invention according 
to claim 9, with an easy configuration, even when there are few residues of ink, ink can be held 
with negative pressure. 

[0025] According to invention according to claim 10, with an easy configuration, even when 
there are few residues of ink, ink can be held with negative pressure. According to invention 
according to claim 1 1 , the residue of ink can be correctly detected with high dependability, and 
the variation in the actual ink residue in the condition of having detected the ink piece can also 
be abolished. 
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[0026] Since according to invention according to claim 12 at least 1 page can be completely 
printed after an ink piece is detected, the situation whose ink is suddenly lost during printing is 
avoidable. Since according to invention according to claim 13 it can prevent certainly that ink 
leaks to the exterior of an ink cartridge also in case a dot omission does not arise and an ink 
cartridge is removed from a print head with an easy configuration, since air bubbles can prevent 
certainly invading into an ink cartridge or a print head in case a print head is equipped with an 
ink cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0027] Since according to invention according to claim 14 it can prevent certainly that ink leaks 
to the exterior of an ink cartridge also in case a dot omission does not arise and an ink cartridge 
is removed from a print head with an easy configuration, since air bubbles can prevent certainly 
invading into an ink cartridge or a print head in case a print head is equipped with an ink 
cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0028] Therefore, since air bubbles can prevent certainly invading into an ink cartridge or a print 
head in case a print head is equipped with an ink cartridge according to this invention, also in 
case a dot omission is not produced but an ink cartridge is removed from a print head, since it 
can prevent certainly, useless consumption of ink is also avoided, and it also becomes possible [ 
improving the dependability and the running cost of an ink jet printer ] for ink to leak to the 
exterior of an ink cartridge. 
[0029] 

[Example] Drawing 1 is the side elevation showing the 1st example of an ink cartridge which 
becomes this invention with the 1st example of a print head which becomes this invention. In 
drawing 1 , a print head 1 has the delivery pipe 2 and nozzle 3 for supplying ink. The ink 
cartridge 1 1 is mountablc/dismountable to a print head 1 by actuation of a release lever 5. In 
addition, although illustration is omitted in drawing 1 , in case mount/dismount of the ink 
cartridge 1 1 is carried out to a print head 1, it cannot be overemphasized that the guidance device 
in which an ink cartridge 1 1 is guided may be established. 

[0030] Dra wing 2 is the sectional view showing the important section of an ink cartridge 1 1 . A 
chamber 12 is formed in the upper part of casing of an ink cartridge 1 1 among this drawing, and 
the chamber 13 is formed in the lower part of casing. In the chamber 12, the sponge 14 holding 
the ink in an ink cartridge 1 1 is contained. Of course, a suitable porous body may be used instead 
of sponge 14. A chamber 13 holds temporarily the ink supplied to a print head 1. These 
chambers 12 and 13 are open for free passage through the free passage hole 15. 
[0031] In this example, the connection 16 linked to the delivery pipe 2 of a print head 1 is 
formed in the left-hand side of a chamber 13. However, the location of a connection 16 is not 
limited to this. A coil spring 17, a valve 18, packing 19, and the plate member 20 are formed in 
the connection 16. In the usual condition, since the valve 18 has stuck to packing 19 by the 
spring force of a coil spring 17, the chamber 13 is sealed to the exterior of an ink cartridge 11. 
Therefore, in this condition, ink does not leak to the exterior of an ink cartridge 1 1 through a 
connection 16. The plate member 20 is used for fixing packing 19 to a connection 16. 
[0032] The electrodes 21a and 21b of a pair are formed in the right-hand side of a chamber 13. 
Electrodes 21a and 21b are advancing into a chamber 13, and, on the other hand, are projected to 
the exterior of an ink cartridge 1 1 . A pulse voltage is impressed to Electrodes 21a and 21b, and 
the residue of the ink in a chamber 13 can be detected to them by detecting the potential 
difference between electrode 21a and 21b by the well-known approach. 

[0033] Since the ink currently held at sponge 14 will not necessarily be temporarily consumed by 
homogeneity supposing Electrodes 21a and 21b were formed in the chamber 12, it is difficult to 
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detect the residue of ink correctly. That is, if Electrodes 21a and 21b are formed in the chamber 
12, since a lot of ink is ****ing to some sponge 14, big variation will arise in the ink piece in a 
detection part. Therefore, when the worst, in spite of being detected as there being still residues 
of enough of ink, during printing, an ink piece is generated suddenly and poor printing may be 
caused. 

[0034] However, in this example, Electrodes 21a and 21b are formed not in the chamber 12 but 
in the chamber 13. That is, since detection of the residue of ink is performed in the liquid with 
which it is not prepared in porous bodies, such as ink, i.e., sponge etc., the residue of ink is 
correctly detectable. Therefore, in this example, the residue of ink can always be detected 
correctly, without producing un-arranging [ that an ink piece is undetectable ], in spite of 
detecting an ink piece or having generated the ink piece accidentally. 

[0035] Drawing 3 is the circuit diagram showing an example of the circuit which detects the 
residue of the ink in a chamber 13. Among this drawing, it connects with the supply voltage of 
+5V through resistance 22. and. on the other hand, the node Nl is connected to above-mentioned 
electrode 21a and the residue detecting circuit 23. A node N2 is grounded and, on the other hand, 
is connected to above-mentioned electrode 21b and the residue detecting circuit 23. Since the 
resistance between electrode 21a and 21b changes according to the residue of the ink in a 
chamber 13, the residue detecting circuit 23 can detect the residue of the ink in a chamber 13 by 
detecting the potential difference between nodes N [ Nl and ] 2. In addition, since such residue 
detecting circuit 23 the very thing is well-known, illustration and explanation of the internal 
configuration are omitted. 

[0036] Next, the actuation in the case of equipping a print head 1 with an ink cartridge 1 1 is 
explained with drawing 4 and drawing 5 . Drawing 4 is the side elevation showing the condition 
that the tip of the delivery pipe 2 of a print head 1 contacts the connection 1 6 of an ink cartridge 
11, and the cross section has shown the part of an ink cartridge 1 1 . Drawing 5 is the side 
elevation showing the condition that the print head 1 was completely equipped with the ink 
cartridge 1 1 , and a cross section shows the part of an ink cartridge 1 1 . 

[0037] In the state of drawing 4 , the valve 18 was pushed by the tip of a delivery pipe 2, and is 
distorted, and the clearance between a valve 1 8 and the tip of a delivery pipe 2 is lost. Moreover, 
since the configuration of packing 19 is equivalent to the configuration at the tip of a delivery 
pipe 2, air is not left near a valve 1 8 and a delivery pipe 2, and air bubbles do not invade in the 
chamber 13 of an ink cartridge 22. In this example, the taper configuration at the tip of a delivery 
pipe 2 is equivalent to the taper configuration in opening of the lower part of packing 19, and 
while the lower part of a valve 1 8 and the upper part of packing 1 9 are convex respectively, they 
serve as a spherical-surface configuration of concave in the shape of a globular form, and a top. 
[0038] In addition, the configuration at the tip of a delivery pipe 2, the configuration of a valve 
18, and the configuration of packing 19 are not limited to what is shown in drawing 4 , 
respectively. Moreover, although a valve 18 and packing 19 consist of an ingredient which has 
flexibility in this example, if invasion into the chamber 13 of air bubbles can be prevented, it is 
not necessary to necessarily use the ingredient which has flexibility. What is necessary is in 
short, for a delivery pipe 2 to be in the condition of being in contact with the connection 16 of an 
ink cartridge 11, and just to use a configuration and the quality of the material by which air is not 
left near a valve 18 and a delivery pipe 2. 

[0039] However, in this example, a valve 18 and packing 19 consist of ethylene propylene 
rubber whose degree of hardness is 40 - 70 degrees preferably as a desirable gestalt, respectively. 
In drawing 4 , if an ink cartridge 1 1 is further inserted in the direction of arrow-head A to a print 
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head 1, it will be in the **** condition shown in drawing 5 . In this condition, the valve 18 is 
made the method of drawing Nakagami against the coil spring 17 with the delivery pipe 2, and 
carries out opening of the hole 2a prepared at the tip of a delivery pipe 2 within a chamber 13. 
Therefore, the ink in a chamber 13 is supplied to a print head 1 through hole 2a. In addition, one 
hole 2a of a delivery pipe 2 may be prepared, or may be prepared, and the magnitude, 
configuration, and location of hole 2a are not limited to the thing of this example. [ two or more ] 
What is necessary is in short, to be in the condition with which the print head 1 was equipped 
completely, as an ink cartridge 1 1 shows drawing 5 , and just to set the magnitude, configuration, 
and location of hole 2a as arbitration according to the ink used that the ink in a chamber 13 
should just be supplied to a print head 1 good through hole 2a of a delivery pipe 2. 
[0040] An ink cartridge 1 1 can be removed from a print head 1 by performing actuation contrary 
to the above. Where [ usual ] an ink cartridge 1 1 is removed from a print head 1, since the valve 
18 has stuck to packing 19 by the spring force of a coil spring 17, the chamber 13 is sealed to the 
exterior of an ink cartridge 1 1 . Therefore, in this condition, ink does not leak to the exterior of an 
ink cartridge 1 1 through a connection 16. 

[0041] Next, the 1st example of the ink jet printer which becomes this invention is explained 
with drawing 6 and drawing 7 . Drawing 6 is the perspective view showing the important section 
of the 1st example of an ink jet printer, and drawing 7 is the perspective view showing the head 
section. In the 1st example of an ink jet printer, the 1st example of an ink cartridge and the 2nd 
example of a print head are used. 

[0042] An ink jet printer 40 consists of the profile frame 41, a carrier 42, the stage shaft 43, the 
paper feed roller 44, the head section 45, the backup unit 46, a motor 47, and belt 48 grade in 
drawing 6 . A carrier 42 is minded with a belt 48, is driven by the motor 47, is guided at the stage 
shaft 43, and is movable to the direction of X in the said drawing. The head section 45 is 
attached in this carrier 42. Paper 50 is sent with the paper feed roller 44, and the head section 45 
prints an image on paper 50 based on the image data which received for example, from high 
order equipment (not shown). 

[0043] The backup unit 46 is formed as a protection feature of the head section 45. In order to 
prevent a dot omission, it attracts ink and air bubbles from the nozzle of the head section 45, and 
makes it discharge, if the backup unit 46 has the head section 45 in the position in readiness of 
the left-hand side in drawing 6 and predetermined actuation performs it by the user. 
[0044] Since a respectively well-known configuration can be used for the parts of the above- 
mentioned frame 41, a carrier 42, the stage shaft 43, the paper feed roller 44, the backup unit 46, 
a motor 47, and the ink jet printer 40 that consists of belt 48 grade, such structures and detailed 
explanation of operation are omitted. 

[0045] By this example, the description is in the configuration of the head section 45, and the 
configuration of the head section 45 is explained with drawin g 7 . Drawing 7 R> 7 is shown 
where covering is removed for the head section 45. In drawing 7 , the head section 45 has 
housing 51 and two or more release levers 5-1 to 5-5 are formed in housing 51. Moreover, the 
slot 52 is formed in the location corresponding to the release lever 5-1 to 5-5 of housing 51, 
respectively. The ink cartridge 11-1 to 1 1-5 is mountable/dismountable to the print head (not 
shown) which is inserted in the corresponding slot 52 and corresponds by actuation of a release 
lever 5-1 to 5-5, respectively. At drawing 7 , the front stirrup by which only an ink cartridge 5-1 
is completely inserted in a slot 52 is shown in the condition of being sampled from a slot 52. 
Although it is made to correspond to five ink cartridges 11-1 to 11-5 and five print heads are 
prepared in the lower part of housing 5 1 in this example, it is not visible in drawing 7 . Each ink 
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cartridge 1 1-1 to 1 1-5 and each print head have the same configuration as drawing 1 , drawing 2 , 
dray hm.4 , and drawing 5 fundamentally. Therefore, the 2nd example of a print head has 
substantially two or more things of the same configuration as the 1st example of a print head. 
[0046] In addition, inside the head section 45, passage is divided about the ink of each color, and 
only the part of a delivery pipe becomes exterior plurality, and a head is divided roughly and 
consists only of two nozzle parts, the object for monochrome, and the object for colors. In this 
example, the ink cartridge 11-1 to 11-4 has stored the ink of the black used at the time of color 
printing, respectively, yellow, a Magenta, and cyanogen, for example. Moreover, an ink cartridge 
5-5 is somewhat larger than other ink cartridges 1 1-1 to 11-4, and has stored the black ink used 
at the time of monochrome printing. Therefore, at this example, the ink of different black is 
supplied from a separate ink cartridge in the time of color printing and monochrome printing. By 
considering as such a configuration, it becomes possible to use the print head of different 
structure for the print head corresponding to an ink cartridge 1 1-1 to 1 1-4, and the print head 
corresponding to an ink cartridge 5-5. 

[0047] Since color mixture will specifically be carried out in the paper if dryness of ink is late in 
order to use multiple color in color printing, the ink of many [ the amount of solvent ] osmosis 
mold is used as an object for assignment papers. On the other hand, in monochrome printing, 
since regular papers, such as PPC, are generally used, in order to print finely on such paper, the 
ink of an evaporation mold with which it is watery and alcohol was added in which ink does not 
bleed on paper is used. 

[0048] In addition, things cannot be overemphasized that an ink cartridge and the corresponding 
number of print heads should just be one or more, respectively. Next, the 2nd example of an ink 
cartridge which becomes this invention is explained with drawing 8 -10. Drawin g 8 is the 
sectional view showing the 2nd example of an ink cartridge with the 3rd example of a print head 
which becomes this invention. Moreover, drawing 9 R> 9 and drawing 10 are sectional views 
which explain actuation of the 2nd example of an ink cartridge, and the 3rd example of a print 
head, respectively, and illustration of a connection 16 and the upper part of an ink cartridge 61 is 
omitted. The same sign is given to the same part as drawing 1 , drawing 2 R> 2, drawing 4 , and 
drawing 5 among draw ing 8 - drawing 10 , and the explanation is omitted. 
[0049] In this example, as shown in drawing 8 , a part of lower part of the chamber 12 of an ink 
cartridge 61 has entered into the chamber 13, and the chamber 12 and the chamber 13 are open 
for free passage through the passage 63 which is open for free passage to the free passage hole 
15. Passage 63 has structure which does not bar the flow of ink, and the end is turning [ passage ] 
opening upward to the chamber 12, and it is turning opening of the other end through the free 
passage hole 15 upward to the chamber 13. The filter member 64 is formed in the free passage 
hole 15. 

[0050] The filter member 64 consists of stainless steel with which water repellence has a mesh 
by #30-#800. Moreover, the chamber 13 is set as volume from which the volume of the ink held 
in a chamber 13 by the meniscus force of the filter member 64 after air bubbles' contacting at 
Electrodes 21a and 21b is set to about 0.05 cc at least. 

[005 1] Within the chamber 12 of an ink cartridge 61 , as an arrow head shows to drawing 9 , with 
sponge 14, negative pressure is generated and ink is held. However, if the residue of the ink in 
sponge 14 decreases with consumption of ink, as an arrow head shows to drawing 10 , air 
bubbles will mix into passage 63 and sponge 14, and the negative pressure by sponge 14 will 
disappear. Consequently, maintenance of the ink by sponge 14 becomes impossible. 
[0052] On the other hand, the meniscus force is formed of the filter member 64 at the same time 
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the negative pressure by sponge 14 disappears. The ink in a chamber 13 is held with the negative 
pressure generated according to this meniscus force. If ink is consumed further, the meniscus 
force by the filter member 64 will also be extinguished, and air bubbles will mix also in a 
chamber 13. However, since the meniscus force is again formed immediately after air bubbles 
secede from the filter member 64, before the ink side in a chamber 13 becomes lower than the 
filter member 64, it is possible to hold ink with negative pressure continuously. 
[0053] If the residue of ink decreases remarkably, air bubbles will pile up above a chamber 13, 
electrode 21a will be contacted, and resistance between electrode 21a and 21b will change. 
Therefore, the residue of ink is correctly detectable if change of this resistance is detected in the 
residue detecting circuit like drawin g 3 . 

[0054] In the usual condition that a print head 1 is not equipped with the ink cartridge 61, the 
valve 18 shown in drawing 8 is pressed against O ring 66 with the coil spring 17, and ink has 
prevented leaking to the exterior of an ink cartridge 61 . On the other hand, if a print head 1 is 
equipped with an ink cartridge 61, the delivery pipe 2 of a print head 1 will push up a valve 18 
against the spring force of a coil spring 17, and the passage of ink will be formed between a 
chamber 13 and a print head 1 through hole 2a of a delivery pipe 2. Thereby, the ink supplied 
from an ink cartridge 61 is pressurized by the regurgitation energy generation component 68 of a 
print head 1, serves as an ink droplet from a nozzle 3, and is breathed out by record media, such 
as paper (not shown). O ring 66 consists of the same ingredient as a valve 18, and the 
regurgitation energy generation component 68 consists of a piezo-electric element etc. 
[0055] If the negative pressure by the sponge 14 in a chamber 12 disappears and air mixes in a 
chamber 13 by this example like the above, the mini SUKASU force will be formed of the filter 
member 64. Thus, the mesh filter of #30-#800 is used for a mesh as a filter member 64 so that 
the meniscus force formed can generate negative pressure equivalent to sponge 14. Moreover, 
that from which a contact angle with ink becomes about 5 times or more is used for the quality of 
the material of the filter member 64 so that balking of air bubbles may be performed easily. 
[0056] When the meniscus force of the filter member 64 and the pressure in a chamber 13 
balance, the ink in a chamber 13 is held. However, if the pressure in a chamber 13 declines with 
consumption of ink, the meniscus force of the filter member 64 will be extinguished and air 
bubbles will mix in a chamber 13. It is [****** / immediately after air bubbles secede from the 
filter member 64, before the meniscus force is again formed of the filter member 64 and the ink 
side in a chamber 13 becomes lower than the filter member 64 ] possible to hold ink with 
negative pressure continuously. Since the end of passage 63 is turning opening upward to the 
chamber 12, air bubbles secede from the filter member 64, before growing up to be big air 
bubbles by the buoyancy. For this reason, the pressure fluctuation in the chamber 13 
accompanying balking from the filter member 64 of air bubbles can be controlled to the 
minimum. 

[0057] The air bubbles which entered in the chamber 13 contact electrode 21a arranged in the 
upper part of a chamber 13, and the residue of ink is detected by the **** residue detecting 
circuit immediately shown in drawing 3 . In this example, when it is detected that there is no 
residue of ink, the ink of sufficient amount to perform at least 1-page printing in a chamber 13 is 
secured. Therefore, immediately after detecting that there is no residue of ink, ink is held with 
negative pressure by the filter member 64, and ink does not go out suddenly during printing. 
[0058] Next, the count approach of the amount of ink required at one print head 1 to perform at 
least 1-page printing is explained. The amount of ink required at the time of printing of a text for 
convenience of explanation shall be calculated. In the ink injection quantity per nozzle 3, if the 
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rate of printing of A4=l 1x8 inch and an assumption printing pattern considers as 5%, as for the 
number of dots per page, it will become x(l 1x360) (8x360) =1 1,404,800 dot, and as for the 
amount of use ink per page, the size of 360dpi and a record medium (paper) is set [ resolution / 
of 50pl(s) and an ink jet printer ] to 50pl/dot xl 1,404,800 dot x0.05=0.028cc. 
[0059] Therefore, as for the amount of ink held by the meniscus force of the filter member 64 in 
the above-mentioned example, it is desirable to secure 0.05 cc or more which expected the twice 
[ about ] as many margin as this. Next, the 4th example of a print head which becomes this 
invention is explained with drawing 1 1 . Drawing 1 1 is the perspective view showing the 4th 
example of a print head with the 3rd example of an ink cartridge which becomes this invention. 
The same sign is given to the same part as drawing 8 among this drawing, and the explanation is 
omitted. 

[0060] In this example, the head section 75 uses four ink cartridges 61-1 to 61-4. Since these ink 
cartridges 61-1 to 61-4 have stored the ink of black, yellow, a Magenta, and cyanogen, 
respectively, they can be color-printed by this example. Each ink cartridge 61-1 to 61-4 has the 
atmospheric pressure release hole 69 in the upper part, and has a part for the height 70 of a pair 
in the lower part. The part of others of each ink cartridge 61-1 to 61-4 has the same structure as 
fundamentally as the above-mentioned ink cartridge 61. 

[0061] On the other hand, four print heads 1 are formed in the head section 75, it is made to 
correspond to the stowed position of each ink cartridge 61-1 to 61-4, and four pairs of slots 72 
are formed. In case the print head 1 to which each ink cartridge 61-1 to 61-4 corresponds is 
equipped, it fits into a height part 70 fang-furrow part, and positioning is made. Wearing of an 
ink cartridge is inserted from a top so that a delivery pipe 2 may enter in a connection 16 (not 
shown) first, and after it inserts a part for one height 70 in a part for the corresponding slot 72, it 
is inserted in a part for the slot 72 of another side which moves an ink cartridge for a while along 
the migration direction X of the head section 75, and corresponds a part for the height 70 of 
another side. 

[0062] In addition, in the **** configuration shown drawing 6 , the head section 75 shown in 
drawing 1 1 instead of the head section 45 is used for the 2nd example of the ink jet printer which 
becomes this invention. Moreover, it cannot be overemphasized that it is also possible to 
combine each above-mentioned example with arbitration. Furthermore, the number of the 
electrodes for detecting the residue of ink is not limited to two, and may prepare two or more 
electrodes. Like each above-mentioned example, the number of the chambers in an ink cartridge 
is not limited to two, either, but may prepare two or more chambers. 

[0063] As mentioned above, although the example explained this invention, this invention is not 
limited to these examples and it cannot be overemphasized that deformation and amelioration 
various by within the limits of this invention are possible. 
[0064] 

[Effect of the Invention] Since it can prevent certainly that ink leaks to the exterior of an ink 
cartridge also in case an ink cartridge is removed from a print head while air bubbles can prevent 
certainly invading into an ink cartridge or a print head according to invention according to claim 
1, in case a print head is equipped with an ink cartridge, it becomes possible to improve the 
dependability of an ink jet printer. 

[0065] According to invention according to claim 2, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 3, with an easy configuration, in case a print 
head is equipped with an ink cartridge, it can prevent certainly that air bubbles invade into an ink 
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cartridge or a print head. 

[0066] According to invention according to claim 4, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 5, it can prevent certainly that a clearance 
occurs in the condition that a delivery pipe contacts a valve means. 

[0067] According to invention according to claim 6, the residue of ink is correctly detectable 
with high dependability. According to invention according to claim 7, even if the residue of ink 
decreases, ink can be held with negative pressure. 

[0068] According to invention according to claim 8, with an easy configuration, even when there 
are few residues of ink, ink can be held with negative pressure. According to invention according 
to claim 9, with an easy configuration, even when there are few residues of ink, ink can be held 
with negative pressure. 

[0069] According to invention according to claim 10, with an easy configuration, even when 
there are few residues of ink, ink can be held with negative pressure. According to invention 
according to claim 1 1 , the residue of ink can be correctly detected with high dependability, and 
the variation in the actual ink residue in the condition of having detected the ink piece can also 
be abolished. 

[0070] Since according to invention according to claim 12 at least 1 page can be completely 
printed after an ink piece is detected, the situation whose ink is suddenly lost during printing is 
avoidable. Since according to invention according to claim 13 it can prevent certainly that ink 
leaks to the exterior of an ink cartridge also in case a dot omission does not arise and an ink 
cartridge is removed from a print head with an easy configuration, since air bubbles can prevent 
certainly invading into an ink cartridge or a print head in case a print head is equipped with an 
ink cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0071] Since according to invention according to claim 14 it can prevent certainly that ink leaks 
to the exterior of an ink cartridge also in case a dot omission does not arise and an ink cartridge 
is removed from a print head with an easy configuration, since air bubbles can prevent certainly 
invading into an ink cartridge or a print head in case a print head is equipped with an ink 
cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0072] Therefore, since air bubbles can prevent certainly invading into an ink cartridge or a print 
head in case a print head is equipped with an ink cartridge according to this invention, also in 
case a dot omission is not produced but an ink cartridge is removed from a print head, since it 
can prevent certainly, useless consumption of ink is also avoided, and it also becomes possible [ 
improving the dependability and the running cost of an ink jet printer ] for ink to leak to the 
exterior of an ink cartridge. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to an ink card ridge, a print head, and an ink jet 
printer, especially relates to the print head and ink jet printer using the ink cartridge in which 
desorption is possible, and such an ink cartridge to the print head of an ink jet printer. 
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PRIOR ART 



[Description of the Prior Art] In an ink jet printer, if ink goes out, printing becomes impossible 
almost momentarily and the so-called dot omission will be started. Then, the residue of ink is 
always detected, and while suspending printing actuation of an ink jet printer before a dot 
omission occurs, it is necessary to generate the alarm which demands a supplement of ink from a 
user. In addition, as the detection approach of the residue of ink, the electrode of a pair is 
prepared in the ink tank which stores ink, a pulse voltage is impressed so that electrolysis may 
not be caused between two electrodes, and there is the approach of detecting the residue of ink 
under supervising resistance change. 

[0003] A supplement of ink has troublesome actuation and it is desirable to use the method 
which exchanges the ink cartridge itself which will contain ink if the above-mentioned alarm is 
generated also from the field of the running cost of an ink jet printer. The thing of various 
configurations is proposed as such an ink cartridge. 

[0004] Drawin g 12 is the side elevation showing an example of the conventional ink cartridge 
with a print head, and only the ink cartridge in the said drawing is shown by the cross section 
which removed a part for the upper part. In drawing 12 , a print head 501 has the ink needle 503. 
On the other hand, an ink cartridge 502 has the sponge 506 for generating negative pressure to an 
elastic member 504, ink 505, and ink 505. It is equipped with an ink cartridge 502 to a print head 
501 so that an elastic member 504 may shoot through with the ink needle 503 of a print head 
501, and it has structure removed from a print head 501 by actuation contrary to this. 
[0005] In anticipated use, an ink cartridge 502 is removed, only when ink goes out and it is 
exchanged for a new ink cartridge. However, it may mistake, if an ink cartridge 502 is 
exchanged or ink has run out accidentally by a certain reason, in order to use the ink of a color in 
which users differ, and an ink cartridge 502 may be removed. Moreover, in case a user performs 
maintenance, such as cleaning of the print head 501 circumference of an ink jet printer, by 
himself, also when removing an ink cartridge 502, it thinks. 

[0006] When the ink in an ink cartridge 502 removes an ink cartridge 502 from a print head 501 
in the condition of having not run out yet, it will be used again, equipping a print head 501 with 
this same ink cartridge 502. However, after removing an ink cartridge 502 from a print head 501 
once, when equipping a print head 501 again, after the path of the ink between a print head 501 
and an ink cartridge 502 is severed once, it will be open for free passage again. For this reason, 
in case the ink needle 503 penetrates an elastic member 504 again, invasion of the air bubbles 
from the path of the above-mentioned ink to into into a print head 501 and an ink cartridge 502 is 
not avoided. Even if it is the air bubbles which invaded in the ink cartridge 502, if it is left, any 
will invade in a print head 501 . 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since it can prevent certainly that ink leaks to the exterior of an ink 
cartridge also in case an ink cartridge is removed from a print head while air bubbles can prevent 
certainly invading into an ink cartridge or a print head according to invention according to claim 
1 , in case a print head is equipped with an ink cartridge, it becomes possible to improve the 
dependability of an ink jet printer. 
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[0065] According to invention according to claim 2, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 3, with an easy configuration, in case a print 
head is equipped with an ink cartridge, it can prevent certainly that air bubbles invade into an ink 
cartridge or a print head. 

[0066] According to invention according to claim 4, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 5, it can prevent certainly that a clearance 
occurs in the condition that a delivery pipe contacts a valve means. 

[0067] According to invention according to claim 6, the residue of ink is correctly detectable 
with high dependability. According to invention according to claim 7, even if the residue of ink 
decreases, ink can be held with negative pressure. 

[0068] According to invention according to claim 8, with an easy configuration, even when there 
are few residues of ink, ink can be held with negative pressure. According to invention according 
to claim 9, with an easy configuration, even when there are few residues of ink, ink can be held 
with negative pressure. 

[0069] According to invention according to claim 10, with an easy configuration, even when 
there are few residues of ink, ink can be held with negative pressure. According to invention 
according to claim 1 1 , the residue of ink can be correctly detected with high dependability, and 
the variation in the actual ink residue in the condition of having detected the ink piece can also 
be abolished. 

[0070] Since according to invention according to claim 12 at least 1 page can be completely 
printed after an ink piece is detected, the situation whose ink is suddenly lost during printing is 
avoidable. Since according to invention according to claim 13 it can prevent certainly that ink 
leaks to the exterior of an ink cartridge also in case a dot omission does not arise and an ink 
cartridge is removed from a print head with an easy configuration, since air bubbles can prevent 
certainly invading into an ink cartridge or a print head in case a print head is equipped with an 
ink cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0071] Since according to invention according to claim 14 it can prevent certainly that ink leaks 
to the exterior of an ink cartridge also in case a dot omission does not arise and an ink cartridge 
is removed from a print head with an easy configuration, since air bubbles can prevent certainly 
invading into an ink cartridge or a print head in case a print head is equipped with an ink 
cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0072] Therefore, since air bubbles can prevent certainly invading into an ink cartridge or a print 
head in case a print head is equipped with an ink cartridge according to this invention, also in 
case a dot omission is not produced but an ink cartridge is removed from a print head, since it 
can prevent certainly, useless consumption of ink is also avoided, and it also becomes possible [ 
improving the dependability and the running cost of an ink jet printer ] for ink to leak to the 
exterior of an ink cartridge. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] If air bubbles invade in a print head 501, a dot 
omission will be started at a certain time. Then, the protection feature of the print head 501 
called a backup unit is prepared, in order to prevent a dot omission, a backup unit is used and air 
bubbles are made to attract and discharge from the nozzle of a print head 501 conventionally. 
However, since ink excessive with a natural thing will also be discharged together in case air 
bubbles are made to discharge from a nozzle, whenever it equipped with the ink cartridge 502, 
using a backup unit had the problem that it was not a best policy in the futility of ink. 
[0008] Moreover, when air bubbles invaded in an ink cartridge 502, air bubbles might contact 
the electrode for detecting the residue of ink, and resistance might change to it. For this reason, 
in spite of having equipped the print head 501 with a new ink cartridge, there was also a problem 
that an ink piece might be detected accidentally. 

[0009] Furthermore, in case an ink cartridge 502 is removed from a print head 501, to take 
measures which ink leakage does not produce is desired. Then, in case this invention removes an 
ink cartridge from a print head, it aims at offering the ink card ridge, print head, and ink jet 
printer which certainly enable prevention of ink leakage, while they enable reliable printing in 
the case of the mount/dismount to the print head of an ink cartridge, as air bubbles do not invade 
in an ink cartridge and a print head. 



MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is an ink cartridge 
with which the print head which has the delivery pipe which receives supply of ink according to 
claim 1 is equipped. Casing which has the 1st chamber and 2nd chamber which are open for free 
passage through a free passage hole, and store ink, It is prepared in the 2nd chamber and has this 
delivery pipe and a connectable connection, this — the porous body for being prepared in the 1st 
chamber and holding ink with negative pressure ~ this ~ this connection Usually, it has closed 
and the ink cartridge which has a valve means to open if this delivery pipe is inserted in this 
connection, and to open this print head and this 2nd chamber for free passage can attain. 
[001 1] In invention according to claim 2, the part in contact with said delivery pipe of said valve 
means has the configuration which a clearance does not produce in the condition that this 
delivery pipe contacts this valve means in invention of claim 1 . In invention according to claim 
3, said valve means consists of packing with which the valve which has the shape of a hemihedry 
globular form of a convex in the wearing direction over the print head of an ink cartridge, and 
this wearing direction have the spherical-surface configuration of concave in an opposite 
direction, and a spring which forces this valve in the wearing direction to this packing in claim 1 
or invention of 2. 

[0012] In invention according to claim 4, said valve means consists of the valve which has the 
shape of a hemihedry globular form of a convex in the wearing direction over the print head of 
an ink cartridge, an O ring, and a spring which forces this valve in the wearing direction to this O 
ring in claim 1 or invention of 2. 

[0013] In invention according to claim 5, said valve and said packing, or said O ring consists of a 
spring material whose degree of hardness is 40 - 70 degrees in claim 3 or invention of 4, 
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respectively. In invention according to claim 6, among claims 1-5, in order to detect the residue 
of ink in invention of any 1 term, it had further two or more electrodes prepared in said 2nd 
chamber. 

[0014] At invention according to claim 7, among claims 1-5, in invention of any 1 term, it has 
further the passage which an end connects with said 1st chamber and the other end connects to 
said 2nd chamber, and the filter member prepared in the other end of this passage, and this filter 
member is compensated with the fall of the negative pressure holding power of the ink by said 
porous body accompanying reduction of the residue of ink according to the meniscus force. 
[0015] In invention according to claim 8, in invention of claim 7, opening is carried out in the 
predetermined direction opposite to the wearing direction over the print head of an ink cartridge, 
and it connects with said 1st chamber, and the other end carries out opening of the end of said 
passage in this predetermined direction, and connects it to said 2nd chamber. 
[0016] In invention according to claim 9, as for said filter member, a mesh consists of an 
ingredient of #30-#800 in claim 7 or invention of 8. In invention according to claim 10, as for 
said filter member, a contact angle with ink consists of an ingredient of 5 times or more in 
invention of any 1 term among claims 7-9. 

[0017] In invention according to claim 11, among claims 7-10, in order to detect the residue of 
ink in invention of any 1 term, it had further two or more electrodes prepared in said 2nd 
chamber, by invention according to claim 1 2, the ink of sufficient amount to perform at least 1- 
page printing in said 2nd chamber remains in the condition that said electrode detects an ink 
piece, in invention of claim 1 1 - as ~ this ~ it is arranged in the predetermined location in the 
2nd chamber. 

[0018] Casing which has the chamber in which the above-mentioned technical problem stores 
ink according to claim 13, It is the print head of the ink jet printer with which it is equipped with 
the ink cartridge which has the connection which it was prepared in this chamber and has usually 
been closed. The delivery pipe which is inserted in these connection circles of this ink cartridge, 
and receives supply of ink, It has a nozzle and the regurgitation energy generation component 
which carries out the regurgitation of the ink supplied from this delivery pipe through this 
nozzle. This delivery pipe The print head which has the point of the configuration which does 
not produce a clearance where this connection is contacted, and 1 or two or more holes which 
carry out opening into this chamber in the condition of it having been prepared in this point and 
having been inserted in these connection circles can also attain. 

[0019] Casing which has the chamber which is mountable/dismountable to a print head 
according to claim 14 as for the above-mentioned technical problem, and stores ink, It is an ink 
jet printer using the ink cartridge which has the connection which it was prepared in this chamber 
and has usually been closed. A carrier, It has the head section which it is attached in this carrier 
and driven with this carrier. This head section It consists of 1 or two or more print heads. Each 
print head The delivery pipe which is inserted in these connection circles of this ink cartridge, 
and receives supply of ink, It has a nozzle and the regurgitation energy generation component 
which carries out the regurgitation of the ink supplied from this delivery pipe through this 
nozzle. This delivery pipe The ink jet printer which has the point of the configuration which does 
not produce a clearance where this connection is contacted, and 1 or two or more holes which 
carry out opening into this chamber in the condition of it having been prepared in this point and 
having been inserted in these connection circles can also attain. 
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OPERATION 



[Function] Since it can prevent certainly that ink leaks to the exterior of an ink cartridge also in 
case an ink cartridge is removed from a print head while air bubbles can prevent certainly 
invading into an ink cartridge or a print head according to invention according to claim 1, in case 
a print head is equipped with an ink cartridge, it becomes possible to improve the dependability 
of an ink jet printer. 

[0021] According to invention according to claim 2, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 3, with an easy configuration, in case a print 
head is equipped with an ink cartridge, it can prevent certainly that air bubbles invade into an ink 
cartridge or a print head. 

[0022] According to invention according to claim 4, in case a print head is equipped with an ink 
cartridge, air bubbles can prevent especially invading into an ink cartridge or a print head 
certainly. According to invention according to claim 5, it can prevent certainly that a clearance 
occurs in the condition that a delivery pipe contacts a valve means. 

[0023] According to invention according to claim 6, the residue of ink is correctly detectable 
with high dependability. According to invention according to claim 7, even if the residue of ink 
decreases, ink can be held with negative pressure. 

[0024] According to invention according to claim 8, with an easy configuration, even when there 
are few residues of ink, ink can be held with negative pressure. According to invention according 
to claim 9, with an easy configuration, even when there are few residues of ink, ink can be held 
with negative pressure. 

[0025] According to invention according to claim 10, with an easy configuration, even when 
there are few residues of ink, ink can be held with negative pressure. According to invention 
according to claim 1 1, the residue of ink can be correctly detected with high dependability, and 
the variation in the actual ink residue in the condition of having detected the ink piece can also 
be abolished. 

[0026] Since according to invention according to claim 12 at least 1 page can be completely 
printed after an ink piece is detected, the situation whose ink is suddenly lost during printing is 
avoidable. Since according to invention according to claim 13 it can prevent certainly that ink 
leaks to the exterior of an ink cartridge also in case a dot omission does not arise and an ink 
cartridge is removed from a print head with an easy configuration, since air bubbles can prevent 
certainly invading into an ink cartridge or a print head in case a print head is equipped with an 
ink cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0027] Since according to invention according to claim 14 it can prevent certainly that ink leaks 
to the exterior of an ink cartridge also in case a dot omission does not arise and an ink cartridge 
is removed from a print head with an easy configuration, since air bubbles can prevent certainly 
invading into an ink cartridge or a print head in case a print head is equipped with an ink 
cartridge, it becomes possible to improve the dependability of an ink jet printer. 
[0028] Therefore, since air bubbles can prevent certainly invading into an ink cartridge or a print 
head in case a print head is equipped with an ink cartridge according to this invention, also in 
case a dot omission is not produced but an ink cartridge is removed from a print head, since it 
can prevent certainly, useless consumption of ink is also avoided, and it also becomes possible [ 
improving the dependability and the running cost of an ink jet printer ] for ink to leak to the 
exterior of an ink cartridge. 
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EXAMPLE 



[Example] Drawing 1 is the side elevation showing the 1st example of an ink cartridge which 
becomes this invention with the 1st example of a print head which becomes this invention. In 
drawing 1 , a print head 1 has the delivery pipe 2 and nozzle 3 for supplying ink. The ink 
cartridge 1 1 is mountable/dismountable to a print head 1 by actuation of a release lever 5. In 
addition, although illustration is omitted in drawing 1 , in case mount/dismount of the ink 
cartridge 1 1 is carried out to a print head 1 , it cannot be overemphasized that the guidance device 
in which an ink cartridge 1 1 is guided may be established. 

[0030] Drawing 2 is the sectional view showing the important section of an ink cartridge 1 1 . A 
chamber 12 is formed in the upper part of casing of an ink cartridge 1 1 among this drawing, and 
the chamber 13 is formed in the lower part of casing. In the chamber 12, the sponge 14 holding 
the ink in an ink cartridge 1 1 is contained. Of course, a suitable porous body may be used instead 
of sponge 14. A chamber 13 holds temporarily the ink supplied to a print head 1 . These 
chambers 12 and 13 are open for free passage through the free passage hole 15. 
[0031] In this example, the connection 16 linked to the delivery pipe 2 of a print head 1 is 
formed in the left-hand side of a chamber 13. However, the location of a connection 16 is not 
limited to this. A coil spring 17, a valve 18, packing 19, and the plate member 20 are formed in 
the connection 16. In the usual condition, since the valve 18 has stuck to packing 19 by the 
spring force of a coil spring 17, the chamber 13 is sealed to the exterior of an ink cartridge 11. 
Therefore, in this condition, ink does not leak to the exterior of an ink cartridge 1 1 through a 
connection 16. The plate member 20 is used for fixing packing 19 to a connection 16. 
[0032] The electrodes 21a and 21b of a pair are formed in the right-hand side of a chamber 13. 
Electrodes 21a and 21b are advancing into a chamber 13, and, on the other hand, are projected to 
the exterior of an ink cartridge 1 1. A pulse voltage is impressed to Electrodes 21a and 21b, and 
the residue of the ink in a chamber 13 can be detected to them by detecting the potential 
difference between electrode 21a and 21b by the well-known approach. 

[0033] Since the ink currently held at sponge 14 will not necessarily be temporarily consumed by 
homogeneity supposing Electrodes 21a and 21b were formed in the chamber 12, it is difficult to 
detect the residue of ink correctly. That is, if Electrodes 21a and 21b are formed in the chamber 
12, since a lot of ink is ****ing to some sponge 14, big variation will arise in the ink piece in a 
detection part. Therefore, when the worst, in spite of being detected as there being still residues 
of enough of ink, during printing, an ink piece is generated suddenly and poor printing may be 
caused. 

[0034] However, in this example, Electrodes 21a and 21b are formed not in the chamber 12 but 
in the chamber 13. That is, since detection of the residue of ink is performed in the liquid with 
which it is not prepared in porous bodies, such as ink, i.e., sponge etc., the residue of ink is 
correctly detectable. Therefore, in this example, the residue of ink can always be detected 
correctly, without producing un-arranging [ that an ink piece is undetectable ], in spite of 
detecting an ink piece or having generated the ink piece accidentally. 

[0035] Drawing 3 is the circuit diagram showing an example of the circuit which detects the 
residue of the ink in a chamber 13. Among this drawing, it connects with the supply voltage of 
+5V through resistance 22, and, on the other hand, the node Nl is connected to above-mentioned 
electrode 21a and the residue detecting circuit 23. A node N2 is grounded and, on the other hand, 
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is connected to above-mentioned electrode 21b and the residue detecting circuit 23. Since the 
resistance between electrode 21a and 21b changes according to the residue of the ink in a 
chamber 13, the residue detecting circuit 23 can detect the residue of the ink in a chamber 13 by 
detecting the potential difference between nodes N [ Nl and ] 2. In addition, since such residue 
detecting circuit 23 the very thing is well-known, illustration and explanation of the internal 
configuration are omitted. 

[0036] Next, the actuation in the case of equipping a print head 1 with an ink cartridge 1 1 is 
explained with drawing 4 and drawing 5 . Drawing A is the side elevation showing the condition 
that the tip of the delivery pipe 2 of a print head 1 contacts the connection 16 of an ink cartridge 
1 1 , and the cross section has shown the part of an ink cartridge 1 1 . D rawing 5 is the side 
elevation showing the condition that the print head 1 was completely equipped with the ink 
cartridge 1 1 , and a cross section shows the part of an ink cartridge 1 1 . 

[0037] In the state of draws n y 4 . the valve 18 was pushed by the tip of a delivery pipe 2, and is 
distorted, and the clearance between a valve 1 8 and the tip of a delivery pipe 2 is lost. Moreover, 
since the configuration of packing 19 is equivalent to the configuration at the tip of a delivery 
pipe 2, air is not left near a valve 1 8 and a delivery pipe 2, and air bubbles do not invade in the 
chamber 13 of an ink cartridge 22. In this example, the taper configuration at the tip of a delivery 
pipe 2 is equivalent to the taper configuration in opening of the lower part of packing 19, and 
while the lower part of a valve 18 and the upper part of packing 19 are convex respectively, they 
serve as a spherical-surface configuration of concave in the shape of a globular form, and a top. 
[0038] In addition, the configuration at the tip of a delivery pipe 2, the configuration of a valve 
18, and the configuration of packing 19 are not limited to what is shown in drawing 4 , 
respectively. Moreover, although a valve 18 and packing 19 consist of an ingredient which has 
flexibility in this example, if invasion into the chamber 13 of air bubbles can be prevented, it is 
not necessary to necessarily use the ingredient which has flexibility. What is necessary is in 
short, for a delivery pipe 2 to be in the condition of being in contact with the connection 16 of an 
ink cartridge 11, and just to use a configuration and the quality of the material by which air is not 
left near a valve 18 and a delivery pipe 2. 

[0039] However, in this example, a valve 18 and packing 19 consist of ethylene propylene 
rubber whose degree of hardness is 40 - 70 degrees preferably as a desirable gestalt, respectively. 
In drawi ng 4 , if an ink cartridge 1 1 is further inserted in the direction of arrow-head A to a print 
head 1, it will be in the **** condition shown in drawing 5 . In this condition, the valve 18 is 
made the method of drawing Nakagami against the coil spring 17 with the delivery pipe 2, and 
carries out opening of the hole 2a prepared at the tip of a delivery pipe 2 within a chamber 13. 
Therefore, the ink in a chamber 13 is supplied to a print head 1 through hole 2a. In addition, one 
hole 2a of a delivery pipe 2 may be prepared, or may be prepared, and the magnitude, 
configuration, and location of hole 2a are not limited to the thing of this example. [ two or more ] 
What is necessary is in short, to be in the condition with which the print head 1 was equipped 
completely, as an ink cartridge 1 1 shows drawing 5 , and just to set the magnitude, configuration, 
and location of hole 2a as arbitration according to the ink used that the ink in a chamber 13 
should just be supplied to a print head 1 good through hole 2a of a delivery pipe 2. 
[0040] An ink cartridge 1 1 can be removed from a print head 1 by performing actuation contrary 
to the above. Where [ usual ] an ink cartridge 1 1 is removed from a print head 1, since the valve 
18 has stuck to packing 19 by the spring force of a coil spring 17, the chamber 13 is sealed to the 
exterior of an ink cartridge 1 1 . Therefore, in this condition, ink does not leak to the exterior of an 
ink cartridge 1 1 through a connection 16. 
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[0041] Next, the 1st example of the ink jet printer which becomes this invention is explained 
with dran j_ng ■ • and dra\\ irm.7 . Drawing 6 is the perspective view showing the important section 
of the 1st example of an ink jet printer, and drawing 7 is the perspective view showing the head 
section. In the 1st example of an ink jet printer, the 1st example of an ink cartridge and the 2nd 
example of a print head are used. 

[0042] An ink jet printer 40 consists of the profile frame 41, a carrier 42, the stage shaft 43, the 
paper feed roller 44, the head section 45, the backup unit 46, a motor 47, and belt 48 grade in 
drawing 6 . A carrier 42 is minded with a belt 48, is driven by the motor 47, is guided at the stage 
shaft 43, and is movable to the direction of X in the said drawing. The head section 45 is 
attached in this carrier 42. Paper 50 is sent with the paper feed roller 44, and the head section 45 
prints an image on paper 50 based on the image data which received for example, from high 
order equipment (not shown). 

[0043] The backup unit 46 is formed as a protection feature of the head section 45. In order to 
prevent a dot omission, it attracts ink and air bubbles from the nozzle of the head section 45, and 
makes it discharge, if the backup unit 46 has the head section 45 in the position in readiness of 
the left-hand side in drawing 6 and predetermined actuation performs it by the user. 
[0044] Since a respectively well-known configuration can be used for the parts of the above- 
mentioned frame 41, a carrier 42, the stage shaft 43, the paper feed roller 44, the backup unit 46, 
a motor 47, and the ink jet printer 40 that consists of belt 48 grade, such structures and detailed 
explanation of operation are omitted. 

[0045] By this example, the description is in the configuration of the head section 45, and the 
configuration of the head section 45 is explained with drawing 7 . Drawing 7 R> 7 is shown 
where covering is removed for the head section 45. In drawing 7 , the head section 45 has 
housing 5 1 and two or more release levers 5-1 to 5-5 are formed in housing 5 1 . Moreover, the 
slot 52 is formed in the location corresponding to the release lever 5-1 to 5-5 of housing 51, 
respectively. The ink cartridge 11-1 to 1 1-5 is mountable/dismountable to the print head (not 
shown) which is inserted in the corresponding slot 52 and corresponds by actuation of a release 
lever 5-1 to 5-5, respectively. At drawing 7 , the front stirrup by which only an ink cartridge 5-1 
is completely inserted in a slot 52 is shown in the condition of being sampled from a slot 52. 
Although it is made to correspond to five ink cartridges 1 1-1 to 1 1-5 and five print heads are 
prepared in the lower part of housing 5 1 in this example, it is not visible in drawing 7 . Each ink 
cartridge 1 1-1 to 11-5 and each print head have the same configuration as drawing I , drawing 2 , 
drawing 4 , and drawing 5 fundamentally. Therefore, the 2nd example of a print head has 
substantially two or more things of the same configuration as the 1st example of a print head. 
[0046] In addition, inside the head section 45, passage is divided about the ink of each color, and 
only the part of a delivery pipe becomes exterior plurality, and a head is divided roughly and 
consists only of two nozzle parts, the object for monochrome, and the object for colors. In this 
example, the ink cartridge 11-1 to 11-4 has stored the ink of the black used at the time of color 
printing, respectively, yellow, a Magenta, and cyanogen, for example. Moreover, an ink cartridge 
5-5 is somewhat larger than other ink cartridges 1 1-1 to 11-4, and has stored the black ink used 
at the time of monochrome printing. Therefore, at this example, the ink of different black is 
supplied from a separate ink cartridge in the time of color printing and monochrome printing. By 
considering as such a configuration, it becomes possible to use the print head of different 
structure for the print head corresponding to an ink cartridge 1 1-1 to 1 1-4, and the print head 
corresponding to an ink cartridge 5-5. 

[0047] Since color mixture will specifically be carried out in the paper if dryness of ink is late in 
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order to use multiple color in color printing, the ink of many [ the amount of solvent ] osmosis 
mold is used as an object for assignment papers. On the other hand, in monochrome printing, 
since regular papers, such as PPC, are generally used, in order to print finely on such paper, the 
ink of an evaporation mold with which it is watery and alcohol was added in which ink does not 
bleed on paper is used. 

[0048] In addition, things cannot be overemphasized that an ink cartridge and the corresponding 
number of print heads should just be one or more, respectively. Next, the 2nd example of an ink 
cartridge which becomes this invention is explained with drawing 8 -10. Drawing 8 is the 
sectional view showing the 2nd example of an ink cartridge with the 3rd example of a print head 
which becomes this invention. Moreover, drawing 9 R> 9 and drawing 10 are sectional views 
which explain actuation of the 2nd example of an ink cartridge, and the 3rd example of a print 
head, respectively, and illustration of a connection 16 and the upper part of an ink cartridge 61 is 
omitted. The same sign is given to the same part as drawing 1 . draw ing 2 R> 2. drawing 4 , and 
drawing 5 among drawing 8 - drawing 10 , and the explanation is omitted. 
[0049] In this example, as shown in drawing 8 , a part of lower part of the chamber 12 of an ink 
cartridge 61 has entered into the chamber 13, and the chamber 12 and the chamber 13 are open 
for free passage through the passage 63 which is open for free passage to the free passage hole 
15. Passage 63 has structure which does not bar the flow of ink, and the end is turning [ passage ] 
opening upward to the chamber 12, and it is turning opening of the other end through the free 
passage hole 15 upward to the chamber 13. The filter member 64 is formed in the free passage 
hole 15. 

[0050] The filter member 64 consists of stainless steel with which water repellence has a mesh 
by #30-#800. Moreover, the chamber 13 is set as volume from which the volume of the ink held 
in a chamber 13 by the meniscus force of the filter member 64 after air bubbles' contacting at 
Electrodes 21a and 21b is set to about 0.05 cc at least. 

[0051] Within the chamber 12 of an ink cartridge 61, as an arrow head shows to dra wing 9 , with 
sponge 14, negative pressure is generated and ink is held. However, if the residue of the ink in 
sponge 14 decreases with consumption of ink, as an arrow head shows to drawing 10 , air 
bubbles will mix into passage 63 and sponge 14, and the negative pressure by sponge 14 will 
disappear. Consequently, maintenance of the ink by sponge 14 becomes impossible. 
[0052] On the other hand, the meniscus force is formed of the filter member 64 at the same time 
the negative pressure by sponge 14 disappears. The ink in a chamber 13 is held with the negative 
pressure generated according to this meniscus force. If ink is consumed further, the meniscus 
force by the filter member 64 will also be extinguished, and air bubbles will mix also in a 
chamber 13. However, since the meniscus force is again formed immediately after air bubbles 
secede from the filter member 64, before the ink side in a chamber 13 becomes lower than the 
filter member 64, it is possible to hold ink with negative pressure continuously. 
[0053] If the residue of ink decreases remarkably, air bubbles will pile up above a chamber 13, 
electrode 21a will be contacted, and resistance between electrode 21a and 21b will change. 
Therefore, the residue of ink is correctly detectable if change of this resistance is detected in the 
residue detecting circuit like drawing 3 . 

[0054] In the usual condition that a print head 1 is not equipped with the ink cartridge 61, the 
valve 18 shown in drawing 8 is pressed against O ring 66 with the coil spring 17, and ink has 
prevented leaking to the exterior of an ink cartridge 61. On the other hand, if a print head 1 is 
equipped with an ink cartridge 61, the delivery pipe 2 of a print head 1 will push up a valve 18 
against the spring force of a coil spring 17, and the passage of ink will be formed between a 
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chamber 13 and a print head 1 through hole 2a of a delivery pipe 2. Thereby, the ink supplied 
from an ink cartridge 61 is pressurized by the regurgitation energy generation component 68 of a 
print head 1, serves as an ink droplet from a nozzle 3, and is breathed out by record media, such 
as paper (not shown). O ring 66 consists of the same ingredient as a valve 18, and the 
regurgitation energy generation component 68 consists of a piezo-electric element etc. 
[0055] If the negative pressure by the sponge 14 in a chamber 12 disappears and air mixes in a 
chamber 13 by this example like the above, the mini SUKASU force will be formed of the filter 
member 64. Thus, the mesh filter of #30-#800 is used for a mesh as a filter member 64 so that 
the meniscus force formed can generate negative pressure equivalent to sponge 14. Moreover, 
that from which a contact angle with ink becomes about 5 times or more is used for the quality of 
the material of the filter member 64 so that balking of air bubbles may be performed easily. 
[0056] When the meniscus force of the filter member 64 and the pressure in a chamber 13 
balance, the ink in a chamber 13 is held. However, if the pressure in a chamber 13 declines with 
consumption of ink, the meniscus force of the filter member 64 will be extinguished and air 
bubbles will mix in a chamber 13. It is [****** / immediately after air bubbles secede from the 
filter member 64, before the meniscus force is again formed of the filter member 64 and the ink 
side in a chamber 13 becomes lower than the filter member 64 ] possible to hold ink with 
negative pressure continuously. Since the end of passage 63 is turning opening upward to the 
chamber 12, air bubbles secede from the filter member 64, before growing up to be big air 
bubbles by the buoyancy. For this reason, the pressure fluctuation in the chamber 13 
accompanying balking from the filter member 64 of air bubbles can be controlled to the 
minimum. 

[0057] The air bubbles which entered in the chamber 13 contact electrode 21a arranged in the 
upper part of a chamber 13, and the residue of ink is detected by the **** residue detecting 
circuit immediately shown in drawing 3 . In this example, when it is detected that there is no 
residue of ink, the ink of sufficient amount to perform at least 1-page printing in a chamber 13 is 
secured. Therefore, immediately after detecting that there is no residue of ink, ink is held with 
negative pressure by the filter member 64, and ink does not go out suddenly during printing. 
[0058] Next, the count approach of the amount of ink required at one print head 1 to perform at 
least 1-page printing is explained. The amount of ink required at the time of printing of a text for 
convenience of explanation shall be calculated. In the ink injection quantity per nozzle 3, if the 
rate of printing of A4=l 1x8 inch and an assumption printing pattern considers as 5%, as for the 
number of dots per page, it will become x(l 1x360) (8x360) =1 1,404,800 dot, and as for the 
amount of use ink per page, the size of 360dpi and a record medium (paper) is set [ resolution / 
of 50pl(s) and an ink jet printer ] to 50pl/dot xl 1,404,800 dot x0.05=0.028cc. 
[0059] Therefore, as for the amount of ink held by the meniscus force of the filter member 64 in 
the above-mentioned example, it is desirable to secure 0.05 cc or more which expected the twice 
[ about ] as many margin as this. Next, the 4th example of a print head which becomes this 
invention is explained with drawing 1 1 . Drawing 1 1 is the perspective view showing the 4th 
example of a print head with the 3rd example of an ink cartridge which becomes this invention. 
The same sign is given to the same part as drawing 8 among this drawing, and the explanation is 
omitted. 

[0060] In this example, the head section 75 uses four ink cartridges 61-1 to 61-4. Since these ink 
cartridges 61-1 to 61-4 have stored the ink of black, yellow, a Magenta, and cyanogen, 
respectively, they can be color-printed by this example. Each ink cartridge 61-1 to 61-4 has the 
atmospheric pressure release hole 69 in the upper part, and has a part for the height 70 of a pair 
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in the lower part. The part of others of each ink cartridge 61-1 to 61-4 has the same structure as 
fundamentally as the above-mentioned ink cartridge 61. 

[0061] On the other hand, four print heads 1 are formed in the head section 75, it is made to 
correspond to the stowed position of each ink cartridge 61-1 to 61-4, and four pairs of slots 72 
are formed. In case the print head 1 to which each ink cartridge 61-1 to 61-4 corresponds is 
equipped, it fits into a height part 70 fang-furrow part, and positioning is made. Wearing of an 
ink cartridge is inserted from a top so that a delivery pipe 2 may enter in a connection 16 (not 
shown) first, and after it inserts a part for one height 70 in a part for the corresponding slot 72, it 
is inserted in a part for the slot 72 of another side which moves an ink cartridge for a while along 
the migration direction X of the head section 75, and corresponds a part for the height 70 of 
another side. 

[0062] In addition, in the **** configuration shown drawing 6 , the head section 75 shown in 
drawing 1 1 instead of the head section 45 is used for the 2nd example of the ink jet printer which 
becomes this invention. Moreover, it cannot be overemphasized that it is also possible to 
combine each above-mentioned example with arbitration. Furthermore, the number of the 
electrodes for detecting the residue of ink is not limited to two, and may prepare two or more 
electrodes. Like each above-mentioned example, the number of the chambers in an ink cartridge 
is not limited to two, either, but may prepare two or more chambers. 

[0063] As mentioned above, although the example explained this invention, this invention is not 
limited to these examples and it cannot be overemphasized that deformation and amelioration 
various by within the limits of this invention are possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the 1st example of an ink cartridge with the 1st 
example of a print head. 

[Drawing 2] It is the sectional view showing the important section of the 1 st example of an ink 
cartridge. 

[Drawing 3] It is the circuit diagram showing an example of the circuit which detects the residue 
of the ink in a chamber. 

[Drawing 4] The tip of the delivery pipe of a print head is the side elevation showing the 
condition of contacting the connection of an ink cartridge. 

[Drawing 51 An ink cartridge is the side elevation showing the condition that the print head 1 
was equipped completely. 

[Drawing 6] It is the perspective view showing the important section of the 1st example of an ink 
jet printer. 

[Drawing 7] It is the perspective view showing the head section. 

[ Drawing 8 ] It is the sectional view showing the 2nd example of an ink cartridge with the 3rd 
example of a print head. 

[Drawing 9] It is a sectional view explaining actuation of the 2nd example of an ink cartridge, 
and the 3rd example of a print head. 

[Drawing 10] It is a sectional view explaining actuation of the 2nd example of an ink cartridge, 
and the 3rd example of a print head. 

[Drawing 11] It is the perspective view showing the 4th example of a print head with the 3rd 
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example of an ink cartridge. 

[Drawing 12] It is the side elevation showing an example of the conventional ink cartridge with a 
print head. 

[Description of Notations] 

1 Print Head 

2 Delivery Pipe 
2a Hole 

3 Nozzle 

5 Control Lever 

11 61 Ink cartridge 

12 13 Chamber 

14 Sponge 

15 Free Passage Hole 

16 Connection 

17 Coil Spring 

18 Valve 

19 Packing 

20 Plate Member 
21a, 21b Electrode 

23 Residue Detecting Circuit 

41 Frame 

42 Carrier 

43 Stage Shaft 

44 Paper Feed Roller 

45 75 Head section 

46 Backup Unit 

47 Motor 

48 Belt 

50 Paper 

51 Housing 

52 Slot 

63 Passage 

64 Filter Member 
66 O Ring 

68 Regurgitation Energy Generation Component 

69 Atmospheric Pressure Release Hole 

70 A Part for Height 
72 A Part for Slot 
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«h5 1 utmrawtMij^-c^ft < * o , mm v 

>$<Dmm^%¥Ht-tZ> t 3— rir-f y ^ ©« 

Si©}f£a?7&iLT(4, ^V^^ItK1-S^^^^> 
*rtfc-*froWi«:fB!tt, WSISIW 

[0 0 0 3] ^ y* ©ffi *titfeffc4Sffi«|-C*> 9 , ^ > ^ 
i^iy b/J y?o5y=y^3^ KoB^bt, _h|E 

y^g^^smi-s^^fflv^r ttmit lv\ r© 

mte-0?*~hV vVh LT(4, 
[0 0 0 4] Ell 2(4, - h D yv'O- 

ftT^So 012tii^T, 7''Jy K5 0 1 f4-Y 
y?&5 0 3Sr^T-f5o -f h 'J yi?5 0 

2 14, #ttfflJW5 0 4, A y^ 5 0 5StM ^505 

5 0 -f^*-h5yi?B02H:, 3W4SW5 0 4 
y y^y K5 0 1 ©-f >"^§f 5 0 3td49*:ja£;ft5 

tt&Cjftffsfc.fctJT'IJ XKy K5 0 ia»6JR5^*tL 

[0 0 0 5] «ff©ttfflT?H:, h y r?5 0 

£©^y^£M£ffl-f 5fc#>^ hyyv f 502 

hyy ^©yy y K5o ljiia©^ y-~y^" 

o 2 9 *vr#a-fc#$. fctis. 
[0006] 4y?%~ h y o 2rt»-fy?#s 
fdWt-t^&i^li-TM y7*-hP'7^5 0 2 fc^y 

y^#- h y o 2 £:/y y h^y K5 o i msyt 

5 0 2£-jS:/y — y K5 0 lfrhM'9ft-V,Xfrb 

sffi^y > K5oi ^San-sate, ^y^K 

y K5 0 1 b^ytlJ— Y y s^5 0 2 t©Ffg©-f 
5„ rcofcfe, >?&5 0 3ffiS#ttM5 0 4£r 



Ka-T5K(-i4, _hfB-r ^^©«ss^b^y^h-s/K 

5 0 1 P*9S.W V^*— h y s/^5 0 2F*3~-©^?&©ft 
A*s»lt h fift V \ y$l3 — h!)y?'5 0 2 fttttA 
LfcMT'fcott, ftBLTdo(t(4V^"ftl{4^y V h 

K5 0 1 rtC«ALTL*5„ 
[0 0 0 7] 

[38Wis#*U ± 5 i-rSKJB] M^^^y y^yF 
5 0 lrtliftA-r5t, feS^T'Ks/ hStt^r b 

tttiZ^V y h~-y F5 0 1 ©«S«ffi^l£it^T*5 

ftfflv^T^y^h^y K5 0 l©/X/i^>b*Ha*!»3l 

v v r v v y *m v ^ 5 © (4-r y ^ ©«Hre» 

[0 0 0 8] X, 5CS^y^*-h y ^^5 0 2P^iC 

fo&mku mm^kLri,$i ozbmh<>tc 0 r© 
fc», 7°y yh^y K5 o i MffLvv-ry^-h y y 

[0 0 0 9] Ml-, -f V^*— h y y v?5 0 2 Sr^y V 

h-y K5 0i d>fo»5«.i-|BK:, -fy^Wtct 

#IK,©^i-^?S^^ y^* - h y y^ftM/y v 
y KrtKft^L4v^5KLt, ft lH4©i§5V^PJiiJ£ «T 

fgt-rst*^, ^y^A-hyy^yyy^yF 

ytU-YV r^, /yy^y KRtW^^^y h 

^y y^^titt-rsrt^swt-rso 

[0 0 10] 

[IS^^*^5fcfe©^g] Jita©^S(4, ftsftlSl 

tea©, >r y^©tt^^g^5#t^v^^^-r57°y 

y h^jy Ki-g#^ti5^>^*-h y r^t, 
«ii?L^LT«abT*3i9, ^>"^£f?Sirf3J«l© 

f^y/TO2©fty^^t5^-yy^^ R 
fc*©#?LKf*t, R*2«)^+^rt}cia:ij-e>ix, K 

ztm^xmyyyy^y vtmm2(D^^y^t^m 

[0 0 11] lt3jc^2fE«©ISHJ-t?i4, If sftll 1 ©3SM 

fc*5^r, tfjfa#^©ifjiatt^/^^ts«-r5^ 
(4, Kft^v t mm-t&wMr*mm^ 
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wjt&jrr a * v * y t , r#£R/^ 

[0 0 12] m*B4|B*©»W"T?H:, lt*iHX!12 

^y v h^y vicM-r^mm^m^&^mmm^^ 

1-5#ir, OS^t, »#Sr»oy v^(c*fLTg# 
[0 0 13] f»*«5lB*«)»WeH:, f»#«3X»4 
i^tt, 4 oa~7 oS©#tt«-^fc* 

5o f»*Il6E*(D|SBJ-t-(.i, ff#lf 1 ~ 5 © 5 
[0014] If *qi 7 |B*©*M-Ctt, IS** 1 ~ 5 © 

o h^-rtifr i ^(r>mm t*iVNT, -agitata® i ©^ 

t^tMU ffijS^Wia^2«of 
sfESS i , R«j&©«K:lS(j- feftfc 7 a /vvmth £K 
R7.f;W*|SHtj:, ^^©?Sft©tt'>^#5 

D»5. 

[0 0 15] »*«81B««)5SW-CB: % HI** 7 ©SSW 
K*JV^-C, fufBitt§©-S£^v^#- h y y&<D-7V 

M P HtfEIS 2 ©^ 
[0 0 16] W*l[9flB«©«HT?B, lf*^7Xi4 8 

0~# 8 0 0 0^645. »*f 1 oflB«t©»w-e 

tt, ft*^7~9©5^V^-ftl^^lIS©^IK(-*3^r, 
[0 0 17] Wf*3S7~l 

o©5 ^^-fiifri^wn^^^x, ^y^©SM 
&fcH-5fc»fc, futafi 2 ©^ yWdRtt &*i,-o^ 

% 1 ^--^©TOJSrfT? M^ft*©'!' >?«otl> 
[0018] ±1E©ilMt4, 1 3fB«©, 4 

mz&v btimmtm cx^wastnt^^r^ yy 

y y b^y Ft-fcoT, %%4yyfi~ b y yi?©Rg8R 



AS*ifc«fT?«ft w^rt t|H p-f-5 1 Xfl»©?L 
b*^-rz>y*yyb^y KtiottlfSffS. 

[0019] ±tB©iSMi4, tt*gi i 4 fa*©, ^ y >■ 

^ v/^Sr^ri-a >r-*/W b , R^-y ^rtfcKlt b 

^a^iiF^i:T^5S^t^i-5^v^*-h y y 

^5 5/KyKH49, #:/!; f h^y KB, R^v 
h !) ?^©iSi3rttJf A^wy^oft^ 

[0 0 2 0] 

- h y y S?Xtt:/ y V h^y KK«Ai-5 ^ b ^WiC 

SBtcans n fc fcWUfcB&Jh-Ct 5©T\ ^ 5?=: y 
h7°y ^^©fS«tt€r[fi]-h-r5r fc^Wtlfc^So 
[0021] »*«2fla«©»WtJ;n^ ^v^*- 

b y y^^y y b^y vim^-tzmic, nmuy 

?#~bV yv^Xf^y^h-y KtftAi-SrfcSrW 

-y Fl^S#i-§^ir, tSiS^-f >^*-h y y^Xt* 
7°y yb^y KfcftA-f 5-tSrflfc*f:iSS±1-5ifc^ 

[0 0 2 2] l»5j<il4|aic©|S?^tJ;ti(4\ -f^#- 
b y y^^7°y yKy KKSMH-SISfc:, MW> 
?#-F5y^Xtt^yyKy KicftA^S r b ^# 

ztiti, w&sm y^^b^m-rmrnxmrntm 
3rT5 r b *mmmk-x^ 5 0 

[0 0 2 3] »*«6|Bfi©|filfit < tn«, ftVHfffitt 
[0 0 2 4] H#3g8fE«©!SW£J;*btf, «f**#^ 
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[0 0 2 5] flt#gi OflB«©asWK:J:^tf, 

itsv^jstt-enat-r >^©afi;£$5*fl-t-3i <t^ T * 
[0026] w*«i 2ts«©?giK{cj;n^ -o-^ 

*«l^0jffi-et5o 3fE«©3PJK4*U4, Iff 

h 3 s^fc^JJ V h^y KfcS 

y K&ftA-f 5 r t SrflllltBSit-e^ 5 ©T? K y b &tt 

y K^^li^^-r^tt^^^^^^*- b 5 yfO 
^SBtcSixa^tSr?fc^tB&ih-C#5©-C. 
y b7°y >^©lf«tt^^Ji-r5r fcasnTffiifcS. 
[0 0 2 7] ffMSSl 4ia«©iswt-«fc^tf, «f*fc« 
are, ^yy#- b y y^sr^y y b—y Kt-s^i-a 

IBlc, J^Wy"*- b 'J yv?X!4:/y V b-y Kin 
ftA-T 5it Srlft*5-K±T- § 5 ©t? K y b lb C 
5 r t tfft < ,4 "S9 # - b V y 9 J*7 V f b ~- y F*» 

SftSrifc^KRUk-CSS©-?, -f^^yh/ 

[0 0 2 8] fto-C, *3§W;:4fti4\ -f y y- # - b y 

- b y yi?Xtt^3 ^ b--y Kfc«A-T5 £ k *«HK: 
ESifc.-et5©-eKy bfo(4i4£lyf\ -f^*-M)y 

b y y v?©^(c?lti5 r t t>*m-B5±-ct 5© 
t^t^* ©&»*$#*> £tte>*i, ^^5?iy h^y 
yy- ©ft wtt&tf 5 y= yy* 3 * h *ifti±f « - 1 # »r 

[0 0 2 9] 

SlStW*, #58WK:ft5:/yyb^y K©8l|gJi 
y K 1 Ht-f yy ft{WM-5fc»©tt»/^^2 t y X* 
5 ©*£#}:: 4 •IT'JyKyKl fc#LTS*Jft«r«T? 

ius, Hi-c»ia^^i&-r5^, ^yy#-by 

yS>l l^r^y y^y KllcjJLTifctJft-rSIIH!:, 

[0030] n 2 [4, y y y b y y v? 1 i ©ga& 



y—yyy*©i:gp{;:i4^y^;i 2 #18 It fr—'s 

y?<DTmai?--Y>^i 3imnbnr^^ 0 ^y 
/n 2F*3(-i4, -fy^*- b y yv^i i n<r>4 
i*r<5^JK>'i?l4a^JR*IS^^'rv^5 0 ^||, *tfvv> 

1 4©f^>9^gS4#?L«#:^ffiV^Tfc^V\ fty 

/<i3ii, 7*yyb^^Fit«^5^y^« 
Wi-»»-f5 0 :ji?)©fty^i2, 13(4, 

1 5^LT»iiLTV^5„ 

[0 0 3 1 ] r. ©M-ei4, /JyKyKl ©tt^M 

/2 tg^l-Sg^SP 1 6 ^, fty^ 1 3 ©fefilJiC^ 
WfcjT,rv^5. L^U 1 6 ©tefifi, i^icPM 

£$tt§t©T'i4*l/\ S^§H16(Ci4, 3^/w^l 
7, #18, /<y*yi 9&0KW2 O^ttbtlt 
V^„ 9 L -¥>/^13i4, iil-©^r^4, 3-f;w^l 
7©/^^J-C#l 8/jS/^ydr^l 9}C^*LTV^5© 

v^^>„ fct, r©^«s-r?tt. ^y^«ai6^ 

LT-fyy-#- h y yv?l 10«tlh5rttt4 
V\ fegCW2 0i4, /^y^yi 9SrSMfl51 6 [£@5g-f 

5©idv^e 3 ^^rv^5 <) 

[0 0 3 2] f^y^ 1 3 ©*«(^(4, -*t©«ffi 2 1 
a, 2 1 b ^tSftb^-CV^So US 2 1 a , 2 1 b [4, 

a, 2 1 bKii, w*«A«^«ffiasHjjiisn, ^© 

2 1a, 21b H©«fla6t«Wi-5 r. t 

4 9 , fty^nrtro^fy^ ©»Jl*r*ftii-5 

[0 0 3 3] SH, 112 1 a, 2 1b«5fty^l2 

fHicm-ftbnr^^zk-fzt, xtf>>ji4\z.$m£ti 
x\^>9ft&-f KfH»snftv^©-c, ^fy 

^ ©^S©^^jt»icf r 5rt (4» LV\. oi*), 'eg 
S21a, 2 1 ht^^-y^l 21*3^(4^^1^5 
xjK>-v?1 4©— W-#*©^ ^^^SLTV^5 

*54CTLS5. fct, SS©#^t(4, -r^^©a 

[0 0 3 4] L,*»U *SUfiWt?tt, Sffi2 1 a, 2 1 

b^fty/n 2rt-en*<, fty^i amewtb 
hx^&o ^<o, yy^©ii»taiS:yy?, IP 
*, , * >- i^s © #?LK#: ^fg (4 b T v ^ v «f* 4> 

*«»t?# t v^o fcTFiS-a-S:^ C5rt4<, Iff 

[0 0 3 5] 13 3 (4. =f-^>s<-l 3rt©-fy^©gM 
^-T50K©-W^^EifS0^fe5„ 1^0 y- 
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FN i ii-^-cffigffi; 2 2 Sr^LT+ 5 VDmMmm^ 
mmtStl, ffi*Tn4_hfBSffi2 1 aMMft&a82 
3icSM$ttrv>5 0 /-FN 2 (4, -^Tiiajft$ 

Aii*T'i4_hfBS*2 1 b Rummmmm^ 2 3im 

M.£tlX^5 0 iS2 1a, 2 1 bRg©gjj[(±, 

£n[HlSg2 3i4/-FNl, N2ff««{i^£r$iffi-rS- 
ti-i^^-r^l 3ft©^y^©SJ;£f£ft]-rs~ £ 

as-et5o ft, r<a«ft«*tftfci0»2 3gfm4^-e 

[0 0 3 6] ^j&-MJy$?l lSrT-y^h 

t*icfjBj-f5 0 0414, yyyh^yKicffi^ 

'7 P 2©5feS^W^^*- b y 6 

m-rzytm^-rmmm-eh t> , 4 w h y y i 

1 ©f^H8ffffi-e^LTfe5 0 05(4, -f^.^*-M) 
r^l 1 AS^t^y y Kl tr8**tbfc««S: 

[0 0 3 7] 0 4 C9#if!g7?f4, #18 ^^/n^ :/ 2 CD 

^tciujfsnrs^-cftu, #i 8i«/q^2 

9 co^^tt^-Y ^ 2 ©5fci»©Jl£W£*N£ LTV^S CD 
T\ £^#1 8£imife'M:/2©ttffi^a3i!>»S*b 

*1 3rtK«Ai-5iii:M:*v\ #M£0!|-ei4, 
^2©ftffi©T-^»$\ 9«>T«0>Hi 

sty^-lsl 9cD_h£|Sf4, ^TKflW^ffiS^mti:!;: 

[0 0 3 8] ft, ftj^V ^ 2 ©jtS©J&#, #18© 

KJ£*ft3fc©-?ttftv\. #1 8& 

©f-^y/^l 3I*J— ©ttA£K±T-#3©T*&*U4\ 

#t|&/^7 c 2^^^^*-h y 5,^1 log^gpi 6 £ 

WiETB 9 a $ n 5 £ £ tffc v ^ i 5 WWS^fl 

[0 0 3 9] Lfl>L, *^K«T-tt, #*U^«4:L 
T, #18 XtK/N y ^ v i g b < Jiif ffiiS 4 

OftCD^U-y^p tfVV^A^fc/iSo 04 

{n&^T, -fy^*-MJy^l 1 £:/y y h— y Kl 
i^LTMi^PATJft-ffltA-fSfc, H5^-«o£ 

1 3rt-ePBn-f5 0 t£oT, ^-f y-^1 3 p'gco-f fd: 
?L2 a ft^Lr^P y h^y K 1 tMi^S. ft. 



^/^7 B 2©?L2 aJ4, loigij-Tt»lSitTtm 
<, a2a©^^, ^Xt^«tt*H*«©t©{C 

l^S5i^^i5!-^(-^y Kli'S#$ 

TL2 a^fLT/PyKy Fl(-jy!?i-#^£titif4 

?L2a©^t$, ^sm4e««ffi$ti5-f y 

[0 0 4 0] ^y?#-b5yi?i l{4, _hfEi:$©Si 
tas-cts. ft^i 3 -y y^#-h y s^yi 1 

a^f/W^l 7©/^^)-e#l 8^y^-yi 9t«f 
LT^5©T\ ^fy^*-h!Jy^l lW^-a^LT 

«ffl$*L-cv5 0 lot, nrottlli-m, ^y^« 
S1S1 e^LT^y^TJ- hVy^l Ko^-mmti^ 

[0 0 4 1] jfcfc. *mm\ci£Z>4l/!?*?^*s h7"py 
^©fHHl^, 06?3.u:07 t#ttfiM-t-5. 06 
ii-fy^-^yh^!) iH*«©B«fci9*"rtt 
fflt-fc t) , 0 7 i4- ;/ KSRSr^i-gTffflH-CfcS. W y 
^^x^/yy^cf itW(m -fy^7J-hy 
?^©Ii««^py^y F©J82SiM?!l£ffi 

[0 0 4 2] 0 6ir*5l^-C, 4 "St i?x.y hz?}) yf? 4 
^CB&7U-A4 U ^tD742, ^x-^^-Y 

F46, *-^4 7, ^ h 4 8^b& 
5„ *+!)74 2tt, ^;H>4 8 t^LT^-^4 7 (C 

i9SHB§^ XT-^yt7 h4 3^rt$mr^g| 

3T4 2tJRDf«|-tfbnrv^5. »5 0i4, n- 
9 4 4 IE 4 t) S b UX . ^ y m 4 5 tt« A ff JiftSIt 

[0 0 4 3] *y97y?3.~y h4 6(4, — y F$P4 

yYAQ (4, -s/ KSJ4 5 iS0 6 ^fc«©#M4^1-fe 

lh-f-5/cfeiE-y Kg|J 45©; X/Pd^ Jkxi%¥& 

[0 044] _h|S7 A 41, ^tU742, ^x— 
->7t7M3, KiflP-744, /%^ry7a = 
S/b4 6, t-^4 7, '</Vh4 8^b45-l'y7v ! 

BJI4^B&-r5 0 
[0 0 4 5] *H*0J-ef4, -s/ KfU 4 5 ©«^t#« 

7t4, VU4 5Sr*^-SrSt9(S>V'»fctt«1ll'Ci3<"r. 



/^'^?5 1t (i»»#flft W*- 5 - 1 ~ 5 - 5 & 
Kttb;h/rv>3. X, /n?^J^5 l©#JKw<-5- 
l~5-5i-m-r5ftei-t4, **^n- 7 F5 2il 
ft^Tv^o -fy^*- hU yi^i l - i~i 1-5 

5 -i~5-5oa^t±t)^-rs7 p y f 

b y ^5- 1 OW^py h 5 2^Sfe£{;:# 
A3*i3fl&XHt*Py h 5 2 d^fttlttiStlt^ 

11-1-1 i-5t»jSJtt5-3©^!)y^?K 

JLx.ftV\ 3-fy?#-MJ 1-1-1 1-5& 

©f|2 3l*M(±, ^U^h-yKoSlSafeWtl^fil© 
[0 0 4 6] ft, 5COrt§|5r*f4, #fe<D-f > 

ffl0 2 0CD/X/V§B#CD^ib&5a * 

SJfefllT-ii, y^*-MJr^ll-l-ll 
-4«s*>«r*5-B]8ll^cifflV^n5ll, -Y^p-, ^ 

*— MJyi?5-5fi, ffiW-fV^*-b'J y^l 1- 
1~1 1-4 ^/^nTOJ^icMv^ 

^saro^v^^ifULrvNSo lot, 

11-1-1 l-4raitt5^D V h-^y Ki-T>'^ 

#-by ^^s-smtsyy me, * 

[0 0 4 7] Jt^WWi, *9-HJJS!lt?tt#fe«rffi5fc 
5o to */^nPPJ»!|-eW:, -jRttKPPC^Wflfii 

i4, y y^^acc*/^, *^#<r^3-^ 
sanSftfc «fc 5 ^as«E3*i,5, 
[0 0 4 8] 

9X0010(4, £*^^#-hy yi*z>£2iQi£« 
St?^y KO«3 3afc«©»fPSriiW-J-5»fffi 

glT'fc <0 , Sfc$G 1 6 RT3-4 Y y y v? 6 1 <D_k 



g|S»g^S*fB§L-Cfc3o H8~SI10>F, HI, g 
2, S14R0B15 tPl-aj^KlttlSI— «F#*#U 

[0 0 4 9] *IU6«T?H:, 0 8 t^-r i 5 IC, -f 

h y y v?6 1 2(Drm^-u=f- j r>-^ 

1 3 IC A t) 1) , ft^nSt/ft^lS 

ffiffiSfLl 5(^*ji-r5*5&6 3Sr^LT31®LTV^ 

*5<9, -S^f t y/^i 2-Ji|p]t{cP ? SPLT*;^, # 
3--_h|R]t{Cjia?Ll 

■c^s. iga?Li5tri4, 7>fA'^ffl5fl-6 4^K»te>n 

[0 0 5 0] 7^/l/^W6 4it 

3 0~# 8 o o-eiio/jcttwfes^x^-w^^^^^ 

5o X, ^-t^l 3 it, US 21a, 21 bClfi^ 
3 fc*>»0. 0 5 

[0 0 5 1] -fy^*- by s/v?6 lCD^>vn 2ft 

ri±, El 9 ir&fri-e^-fftJ < . ^^Vv^i 4 triors 

i, Bl0t^t'^fl<, «S§6 3M^^y^l 
i-5o £0>*S*, 4fc±5-f ^©flMWS^ 

[0 0 5 2] M^, 7^1 4KiJ:5Affi^il!«Ei-5 

^AtSiLtfty^i srtJctjwaasjRAi-a. l 
^ a 7 -f /v^ uw 6 4 £ 9 e < * s flr* xmrnttj 

[0053] ^y^©M^ft<i/>t5t, ^f&a* 
fty^i 3©±77(-?tSbT«S2 1 atiiiu m 

mz 1 a, 2 1 bW©SJn:-i s ^fc1-S. ftoT, i©ffi 

gt»»t^Bi 3 (Dtta^mm^m^x^-rm^ 4 v 

^ <o»**iEfltK«fti-t5 n b tfx 1 5 0 
[0 0 5 4] 4 y^*- h y s^6 l ^^y v K 

i icg#^tbT^^^am^«i^tt, as ic*-r#i 

8(43^/W^l 7^i<90y y^"6 6tffL^Tbtl 

t*d9, -fy^^y^*-by KD^^mnn 

5* tSrB5±LTV^5 0 ftfc*, ^y^*-b y yi?6 1 
^yyh^Kltg*^5i, /!)yKyKl 
CD#t^V7 P 2^#i 8^^^/W^l 70^^CS 
LTjfLJitf, #W&/^7 , 2©?L2 a ^LTffy^ 
1 3 i^!)y^7 PI fc©MIC-f y*©8M&aSjgjS£ 
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H5-fy ^i4, 7°!) y^y KlwthW^/v^-^ 

e 6 J4, 1 8 1 mm<Dwm>b?£ v , Btw^ 

[0 0 5 5] ±fB©*D< , **Jfe$lTf4, ^ 1 2 
ftO^jKy^l 4icJ;5AJ±^^L,T^^V/U 3 l*a 

J; 51-, MxJ4V 2/->atfs# 3 o~# 8 0 0©^ 

7-f;^#7^;^at6 4 t LTf ffl^S, X, y 
^V?W6 4©ffltt 1 ^©MM^g(^foft5 

4 5 Xc , y * h ©gfcfcfc i>m 5 S« J: t * 5 1 © Srffi 
[0 0 5 6] ;V^W6 4coy^^*X^t5 : -^^ 

©y = ^*^.t)is«L, ^y^l 3 rttr&ffiasjgA 

<^y^i 3fo<D-jy?Mtfy4fr#%W6 4 4*5i£< 
Blffi-efe5 0 atfcHu i»§6 3ffl-j»iSftv/<i 2^ 

©, a^07^;v^f|5tt-6 4^P>cg|JiSiicff5 5 1 +>'^ 
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